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three classes or combinations thereof. Only the thiru 
of these may be acknowledged to fairly meet the proper 
ideals in such a course. It is to be remembered that 
I speak of professiona.l engineering. No one possesses 
a fuller sympathy with the ideals of schools for train
ing men for the mechanical trades short of engineer
ing and bordering thereon, but these schools are not 
considered in my present discussion. 

First, are courses in which predominate the old-time' 
instruction in physics with far more to do with the 
illustration of the beauties of nature than with the 
great underlying natural laws. The teaching of math
ematics, mechanics, and like ground-work studies is 
not ordinarily well supervised in colleges that main
tain such courses in electrical engineering, because 
the administrative authorities are out of touch with the 
industrial world and mistakenly put the superficial and 
spectacular in science into the place of that sound in
struction only through which an engineering course 
may be rightly maintained. It is needless to add that 
the average graduate from courses of this type is ordi
narily of less V3J�ue in engineering than the average 
graduate from an old-time classical course where at 
least thoroughness is a requirement; and electrical en
gineering courses of this type are rapidly disappear
ing through a merging into one of the following types. 

Second, are courses in which the ground-work studies 
(English, mathematics, chemistry, physics, mechanics) 
are perhaps reasonably well taught through the earlier 
years, but in which the latter part of the course is 
diverted to the training of inexperienced students 
for immediate "jobs" where the students may find 
some responsibility and proportionate pay immediately 
after graduation. These courses do not teach engineer
ing in the sound sense. They are likely to injure the 
future of promising students by occupying time in 
teaching them the handicrafts in co· lege which they 
could better learn in the factory or field, or in teach
ing empirical methods of practice which change al
most before they can be put to useful account by the 
graduates. 

The students in these courses frequently gain the im
pression that the highest type of engineering practice 
is no more than an advanced artisanship, and that a 
graduate from the electrical lmgineering course is 
the equivalent of a journeyman. The most serious in
jury fiows from this, through the undesirable nar
rowing of ideals and ambitions. This unfortunate 
result occurs the more readily because the popular us
age of the word engineer makes it denote either an en
gine driver (a man of purely manual calling) or a man 
skilled in the principles and professional practice of 
engine�ring. 

Third, are courses following the ideals which I have 
herein earlier described. Incompetent students who 
enter these courses are soon discouraged and drop out. 
Those whose calling is to artisans hip go elsewhere, 
either to a different school or directly to an apprentice
ship. Those who complete the course, as a rule, are 
competent men; but they are not likely to enter im
mediately into positions of much responSibility, but 
rather to go into the so-called "cadet" positions or 
"student" positions of great industrial enterprises, for 
the purpose of gaining that experience in the crafts 
which may enable them to make the most extended use 
of their training in principles. Here they gradually 
"find themselves" and ultimately reach the infiuence 
in the industrial world for which their caliber and 
training fit them. These men, if properly taught, have 
clean-cul ambitions and high ideals as well as the 
ability to think well and do wisely. Their earnings 
and perhaps their usefulness to their employers, may 
be not so great for a short interval as those of the 
men who are taught more of empiricism and artisanship 
and less of rational science during their college courses, 
but the advantage soon fiows in a strong current to
ward the SCientifically trained. 

The men who are responsible for this third type of 
electrical engineering courses may reasonably cry to 
be delivered from judgment upon the success of their 
work, which is based on the average earnings of the 
graduates during their first year out of college. The 
medical schools and law schools are judged by the 
attainments of their graduates reached in a decade 
or even in a quarter of a century, and this also should 
be the basis upon which to judge the work of the elec
trical engineering courses of this third and highest 
type. 

Do not believe for a moment, however, that I would 
teach all theory and no practice. The earlier parts of 
this paper prove the contrary. In truth, right theory 
and the best practice are one, and practice which is 
out of accord with right theory is mere rule of thumb 
and can be bettered. The best college course in elec
trical engineering is the one which so teaches the 
fundamentals that right theory may be fully grasped, 
and which constantly illustrates the bearing of theory 
by examples derived from good practice. The admin
istration of such a course requires thoue;htful, clear
headed men, who are acquainted with the principles 
and right practice of pedagogy as well as trained in 
the principles and experienced in the practice of engi
neering. 

My discussion of the subject makes it clear that 
there is a wide variance between the methods of the 
colleges which support electrical engineering courses. 
Complete unity is not only impossib'e but would un
doubtedly be undesirable. since scope for individuality 
is as essential here as in the control of industrial en
tt'rprises; hut tile cam;!' of sound coil!'!?:!' t.ralning for 
electrical engineers would be advanced by any action 
wbich clearly places the true aims of the college 

courses in electrical engineering before the authorities 
of all of our colleges which support such courses. And 
I may add that m�ny of the greatest weaknesses of 
electrical engineering courses are due to the fact that 
the executive heads of the colleges or universities 
do not always understand what engineering truly 
stands for, and they equally often have no fair concep
tion of the soundness of training that is required for 
its practice. DUGALD C. JACKSON. 

UniverSity of Wisconsin. 
-- -_._------

CONTEMPORARY ELECTRICAL SCIENCE.· 
RADIUM IN EXTREME COLD.-Sir William Crookes 

and J. Dewar have made some interesting experiments 
to determine whether the scintillations produced by 
radium on a sensitive blende screen are affected by 
cold. A "spintheroscope," a small screen of blende 
with a morsel of radium close in front, was sealed in 
a glass tube. On dipping the whole into liquid air, 
the scintillations grew fainter and soon stopped alto
!!ether. To teEt whether this was due to a cessation of 
the rl:'.dio-aetivity or a cessation of the sensitiveness of 
the screen, two different cooling tubes were construct
ed, in one of which the radium salt adjOined the wall 
expose(' tc the liquid air, while in the other the screen 
was ill that position. It was found that in the former 
cad'� tLI:l scintillations remained as vigorous as before, 
while in the latter case they soon ceased. Hence the 
disappearance of the scintillations is due to loss of 
sensitiveness of the screen and not to loss of radio
activity. On introducing a drop of water into the tube 
and producing saturated aqueous vapor, the scintma
tions remained. On condensing the water with liquid 
air, the scintillations were, if anything, brighter and 
more vigorous than before. The highest vacuum ob
tainable by the action of cold did not diminish the 
scintillations. The authors also succeeded in distilling 
an "emanation" from the anhydrous radium bromide 
when isolated in the highest vacuum.-Crookes and 
Dewar, Proc. Roy. Soc., July 31, 1903. 

JlkECTJUC RESONANCE OF METAL PARTICLES.-R. W. 
Wood has continued his interesting researches on elec
tric resonance as adopted to explain the very brilliant 
colors of films made up of metal granules of the order 
of magnitude of Ijght waves. He has succeeded in ob
taining the colored films in prismatic form, and has 
established the fact that they exhibit anomalous dis
persion for waves longer and shorter than the ones 
which are refused transmission. This was observed for 
electric waves paSSing through a prism built up of tin
foil resonators by Garbasso and Aschkinass. The au
thor describes the formation of the silver films in de
tail, as they make a brilliant lantern experiment. A 
30 per cent solution of ferrous sulphate, a 40 per cent 
solution of sodium Citrate, and a 10 per cent solution 
of silver nitrate are prepared. Fourteen cubic centi
meters. of the citrate are mixed with 10 cub'c centi
meters of the ferrous sulphate, to which is then added 
10 cubic centimeters of the silver nitrate solution. The 
black preCipitate is washed with not more than 10 
cubic centimeters of distilled water to remove the salts. 
Then about 25 cubic centimeters of water is poured 
into the filter, and the blood-red solution is collected. 
A sheet of glass is washed clean and the wet surface 
rubbed over with some shreds of gelatine. It is then 
dried on a hot plate. A little of the red solution is 
fiowed over the plate while hot. The solution preCipi
tates a gorgeous red film, which may be made violet by 
a few drops of alcohol. The depth of color varies with 
the amount of solution used.-R. W. Wood, Phil. Mag., 
August, 1903. 

CHARGE OF CANAL RAY PARTICLES.-J. Stark gives an 
explanation of an effect which presents a serious prob
lem to the electron theory. It is that, as W. Wien has 
shown, canal rays subjected to simultaneous magnetic 
and �ectrostatic defiection' are drawn out into a con
tinuous "spectrum," producing a straight slanting line 
on a fiuorescent screen. This might be due to the var
ious canal ray particles possessing different velocities, 
or different masses, or different .electric charges. The 
fi'rst explanation is canceled by the fact that the most 
defiected particles are shown to have tile maximum 
velOCity. The second explanation, based upon a varia
tion of mass, might be taken to mean that different 
numbers of neutral atoms had attached themselves to 
the positive ion; but then a discontinuous spectrum 
would have to appear. Lastly, a var;ation in the ele
mentary charge would take away the whole founda
tion of the electron theory, and leave unexplained all 
the striking agreements which have led up to it. The 
author shows, however, that there is a fourth possible 
explanation. It is that neutral atoms receive the im
pact of the positively charged atoms and proceed in a 
tangential path to the screen, or that positive particles 
take up negative electrons, and proceed in a similar 
path without further defiection. There would thus be, 
statistically, a continuous transition from one velOCity 
to another, which would explain everything and contra
dict no observed fact.-J. Stark, Phys. Zeitschr. 

CURRENT CONSlTMEIl TN CATHOIlE AND CANAL RAYR.
F. Leininger has, in accordance with a prize question 
put by the Wiirzburg Philosophical Faculty, deter
mined the ratio between the energy of cathode and 
canal rays and the energy of the current which gives 
rise to them. For this purpose he used a net cathode 
mounted in it brass ring, and caught the cathode rays 
and canal rays respectively on aluminium disks. Cor
r<'ctions were made for the reflection of the l'Uthode 
rays an(l the obstruction of the canal rays by the 
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meshes of the net. The proportion of current absorbed 
in the formation of the two kinds of rays was fount! 
to vary greatly,with the E. M. F., which was supplied 
by a Wimshurst machine. Thus, at 1,000 volts the pro
portion going to the production of cathode rays wall 
23.5 per cent, and at 4,000 volts 43 per cent. The cor
responding percentages absorbed by the canal rays 
were 43 and 56 respectively. These unexpectedly high 
values, which would show that at high voltages prac
tically the whole of the current is used up in the for
mation of canal rays, led the author to believe that 
the correction for the obstruction of the net is not pro
portional to the obstructing area, a supposition which 
was confirmed by using different nets, and finding that 
the energy supplied to the rays sometimes apparently 
exceeded the total energy of the current. His final 
conclusion is that the current energy is equally di
vided between the positive and negative ions, and is 
almost entirely consumed in separating them and pro
jecting them in oppOSite directions.-F. Leininger, 
Phys. Zeitsch., August 1, 1903. 

SEL �'-HEATING m' RADIUM PHEl'AIIATIONS.-P. Curie 
has recently shown the development of heat by radium 
preparations to a large audience by means of ordinary 
mercury thermometers. He used two heat-insulating 
vessels of the Dewar type, in one of which 0.7 gramme 
of radium bromide were placed, while the other con
tained a barium salt. A thermometer was placed in 
each vessel, and the mouths of the vessels were closed 
with cotton wool. Under these Circumstances, the 
thermometer placed next the radium always showed 
3 degrees more than the thermometer adjOining the 
barium salt. When a radium salt is freshly prepared 
it does not give off as much heat as it does about a 
month afterward. If a radium salt is dissolved in 
Fater, and the solution is inclosed in a sealed tube, 
t'le quantity of heat disengaged is feeble at first. It in
creases gradually, and attains a constant value in about 
a month. 'l'hat constant value is the same as it is in 
the solid state. The author supposes that part of the 

.11f-llt disengaged if' due to the destruction of the emana
tion. The amount of heat given off can be readily 
measured by using it for evaporating a liquefied gas 
such as methyl chloride, oxygen, or hydrogen. An 
amount of 0.7 gramme of radium bromide is capable of 
steadily evaporating 73 cubic centimeters of hydrogen 
per minute.-P. Curie, Bull. Soc. Frant;aise de Phys., 
July 3, 1903. 

N-RAYs.-R. B1ondlot has continued his researches 
on N-rays, and has obtained some remarkable results. 
It appears that the increase of luminOSity observed in 
a small electric spark, in a small gas fiame, and even 
in a glowing solid is not due to a rise in temperature. 
There is, in fact, a luminous effect uDconnected with 
heat. This apparently paradoxical fact has been estab
lished beyond any possible doubt by several series of 
experiments along different lines, conducted under sen
sitive conditions. A platinum wire 0.1 millimeter in 
diameter and 15 millimeters long was brought to a 
dull red heat by means of an electric current. A beam 
of N-rays from an Auer burner was transmitted 
through screens of wood and aluminium. and concen
trated upon the wire by means of a quartz lens. The 
wire was viewed through a piece of ground glass. On 
cutting off the rays by means of a plate of lead, the 
luminOSity of the wire was perceptibly reduced. The 
same was observed in the case of a plate of platinum 
heated by a gas fiame. The 'resistance of the platinum, 
measured at the same time. showed no change. A 
thermo-electric pile, exposed directly to the rays, 
showed no effect. The luminous effect was observed 
on both sides of the platinum simultaneously. This 
would mean that the rays penetrate hot platinum 
though intercepted by cold. Experiments made to test 
this showed that the rays do penetrate incandescent 
platinum.-R. B1ondlot, Comptes Rendus, July 20, 1903. 

CELEBRATION OF THE TWENTY-FIFTH ANNI
VERSARY OF THE INVENTION OF THE 

EDISON INCANDESCENT LAMP. 
A'l' a banquet held in the Waldorf-Astoria Hotel on 

February 11 by the American Institute of Ele'ctrical 
Engineers, the fifty-seventh birthday ann ivers3.ry of 
Thomas Alva Edison and the twenty-fifth of his inven
tion of the electric incandescent lamp were celebrated 
with fclat. Although Mr. Edison could not be pre
vailed upon to make a speech, he sent a tEilegraphic 
message from the guest-table by means of an instru
m�nt like that he first uStd when a telegraph operator 
years ago. This message was received on one of the 
latest receiving instruments, located in un adjoining 
corridor, by the president of the Postal Telegraph 
Company, Mr. A. B. Chandler; and it was afterward 
read to the diners. In it Mr. Edison thanked all the 
membe'l's who had stood by him and aided him in 
their various ways in perfecting and introducing his 
great invention. If, in the early days, when electrical 
knowledge was scant, the pioneers had been able to 
accomplish sO' mUCh, Mr. Edison said th�t he expected 
from the young men of tile future, with all their 
advantages of electrical training in our schools and 
colleges, the carrying forward to hitherto undreamed 
of triumphs, of the prinCiples and applic�tions of elec
tricity. He re'joiced in the founding of the Edison 
medal by the SOciety, and hoped that it would act as a 
stimulus to harder study. 

A new Edison medal will be purchased yearly out 
of the income from a fund of $2.000 contributed by the 
memhel's of the SOCiety. and will b!' awarde'd to the 
Rtudent in electrical engineering who,,,, thesi'l or re
corded reliiearch shall be deemed moe . worthy cit 
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